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Abstract 
This study examines whether, in the presentation of financial information, digital formats 
address the concern over users’ functional fixation. The accounting literature indicates 
that the presentation of financial information either within the financial statements or in 
the notes to the financial statements often creates functional fixation where users of 
financial statements fail to adjust for differences in accounting policy. This leads users to 
judge what would otherwise be identical financial situations as being different due to the 
different accounting policies and methods adopted. It has been suggested that the use of 
digital formats in presenting financial reports may overcome functional fixation. Using an 
experimental design involving accountants in public practice, the results indicate that the 
use of digital formats to present financial reports does not fully overcome the issue of 
functional fixation in the processing of financial information. Although the participants 
were able to identify and extract relevant information, irrespective of whether or not the 
information was presented within the financial statements or in the notes to the accounts, 
the evidence indicates that functional fixation remained when the participants made final 
decisions based on available information. This suggests that functional fixation may not 
be caused by access to or extraction of information but by the level of perceived 
significance based on where the information is reported in the financial statements. In 
general, the results indicate that current technology may not be able to fully reduce 
functional fixation in the evaluation of financial information prepared in accordance with 
different accounting policies and methods.  
 
Keywords: Recognition, Disclosure, Functional fixation, Digital formats 
 
1. Introduction 
Decision-makers are motivated to optimise their decision-making performance and the 
efficacy of the decision-making process is often dependent on the nature and content of 
the information provided (Libby & Lewis, 1982). However, it is generally acknowledged 
that decision-makers have limited ability when it comes to the processing of large 
quantities of data. The way in which information is presented (i.e., presentational format) 
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has been proposed as a possible solution enabling a more efficient and effective decision-
making process (Libby & Lewis, 1982; Maines, 1995).  
 Within the accounting context, the recent emergence and expansion of digital 
technology has had a significant impact on the wider dissemination of financial 
information and reports (Hodge & Pronk, 2006; Oyelere, Laswad, & Fisher, 2003). The 
new presentation technology provides an opportunity for preparers of accounting reports 
to extend their reporting medium beyond the traditional hard-copy print-based format to 
more sophisticated formats such as Portable Document Format (PDF), Hypertext Mark-
up Language (HTML) and EXtensible Business Reporting Language (XBRL). These new 
forms of presentation are also seen as promoting greater transparency in financial 
reporting (Beattie & Pratt, 2003; Hodge, Kennedy, & Maines, 2004). 
 One of the key issues in financial reporting and standard-setting is whether the 
placement of information gives rise to functional fixation. Functional fixation exists when 
users of accounting reports demonstrate cognitive convenience by looking for 
information in a ‘to-be-expected’ location and, consequently, information located outside 
the normal location may be overlooked or considered to be of less importance. 
Accounting studies have shown that the placement of financial information (i.e., 
recognised within the financial statements or disclosed as a note to the accounts) in the 
financial report often creates functional fixation whereby users are unable to adjust for 
differences in accounting methods for identical economic events (Barth, 1994; Hirst & 
Hopkins, 1998; Hodge et al., 2004; Hopkins, 1996; Luft & Shields, 2001; Maines & 
McDaniel, 2000; Sami & Schwatz, 1992). The extent to which functional fixation 
contributes to undermining optimal decision-making by professional accountants is an 
issue explored here. 
 Using an experimental design, this study examines whether using digital formats 
to present financial reports minimises the occurrence of functional fixation and thereby 
assists users of financial reports to adjust for differences in the placement of key financial 
information. To this end, this study adapts the work of Hodge et al. (2002; 2004) who 
examined the interaction of digital formats and functional fixation in the context of the 
reporting of stock compensation options either within the financial statements (termed 
‘recognition policy’) or in a note to the accounts (termed ‘disclosure policy’). This study 
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responds to a call from Hodge et al. for similar research to be conducted in other 
accounting contexts.  
 The context of this study is the accounting for investment property under 
alternative accounting methods. The International Accounting Standard on investment 
property (IAS 40: Investment Property) allows a change in value to be accounted for in 
one of two ways: either the investment property is revalued and the asset reported in the 
balance sheet at its market value and the resultant gain or loss recognised in the income 
statement, or the investment property is reported in the balance sheet at cost and a 
disclosure of the fair value provided in the notes to the financial statements. Using three 
different digital formats (i.e., PDF, HTML and XBRL)1
 The remainder of this paper is structured as follows. Section 2 provides a 
literature review on the relevance of presentation formats and the link between 
presentation formats, placement of information (recognition or note disclosure) and 
information processing. Section 3 provides the research framework and hypotheses. 
Section 4 outlines the research method. The results are presented in section 5. A 
discussion of the findings and their implications for financial reporting is provided in the 
last section. 
, an experiment is conducted to 
determine if digital presentation formats allow participants to extract and integrate key 
financial information more effectively in their investment decision-making process, 
irrespective of its placement in the financial report. The results indicate some differences 
between the three digital formats but these differences are not significant and none of the 
formats reduce functional fixation significantly. 
 
2.     Literature review 
Decision-making is a cognitive process that leads to the selection of a course of action 
from alternatives to produce a desired outcome (Cloyd, 1995; Libby, 1981). However, 
psychological studies portray human decision-makers as: 
intellectual cripples, limited in their capacity to think, and biased by cognitive 
processes that interfere with rational decision-making. They are over sensitive to 
variables that are not included in normative theories and under sensitive to 
                                                 
1  Portable Document Format, Hypertext Mark-up Language, and EXtensible Business Reporting 
Language, respectively. 
 5  
variables that are. They become more variable when given more information and 
increase their confidence in the accuracy of their judgements when they should 
not (Ebbesen & Konecni, 1980, p. 21). 
  
An extension of this view would suggest that decision-makers are prone to 
making unreliable, inconsistent and sub-optimal decisions (Ashton, 1981) and, notably, 
will often seek ways to perform a decision-making task with minimum cognitive effort 
(Newell & Simon, 1972). The limitations of human information processing is especially 
evident in tasks that involve, for example, large quantities of data from which essential 
information identified for its importance to the decision task is required to be sourced, 
extracted and then analysed (Libby, Bloomfield, & Nelson, 2002).  
 The way in which data is structured and presented has been found to impact on 
the way in which decision-makers come to source and extract data in the decision-making 
process (Dull, Graham, & Baldwin, 2003; Frownfelter-Lohrke, 1998). Notably, decision-
makers have a tendency towards ‘functional fixation’ whereby they overlook information 
that is placed outside of the ‘normal’ point of disclosure (Dyckman, 1964; Maines & 
McDaniel, 2000). Ijiri, Jaedicke and Knight (1966, p. 186) noted that:  
 
psychologists have found that functional fixation exists in most human behaviour 
in which a person attaches a meaning to a title or an object and is unable to 
recognise the alternative meanings or uses. People intuitively associate a value 
with an item through past experience, and often do not recognise that the value of 
an item depends, in fact, upon the particular moment in time and may be 
significantly different from what it was in the past.  
 
 In an accounting context, the concern about functional fixation relates to the 
availability of alternative accounting policies and methods and the possible inability of 
decision-makers to adjust their decision-making process to reflect the accounting policies 
and methods used (Libby et al., 2002; Sami & Schwatz, 1992). As a consequence, 
functional fixation may result in firms in identical economic circumstances except for 
their choice of allowable accounting alternatives to be judged differently (Libby et al., 
2002). Functional fixation exists in the inability of decision-makers to adjust for changes 
in inventory method (LIFO versus FIFO) (e.g., Dopuch & Ronen, 1973), and for changes 
in depreciation method (straight line versus accelerated) (e.g., Arunachalam & Beck, 
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2002). Hirst and Hopkins (1988) and Maines and McDaniel (2000) found that 
information placed in the Income Statement relating to comprehensive income (e.g., 
unrealised gains and losses) was treated as being more relevant to the decision-making 
process than equivalent information placed in the Statement of Stockholders’ Equity. 
Wilkins and Zimmer (1983) examined the effects of lease reporting alternatives 
(capitalisation versus disclosure) and could not find support for the existence of 
functional fixation. However, when Wilkins and Zimmer (1985) examined the effect of 
alternative methods of equity reporting (the equity method or cost method) on lending 
decisions, their results indicated that bank loan officer assessments were affected by 
alternative methods of accounting for investments.   
 The phenomenon of functional fixation and its accounting implications for the 
placement of key financial information has received widespread interest in the literature 
(Barth, 1994; Hirst & Hopkins, 1998; Hodge et al., 2002; Hodge et al., 2004; Hopkins, 
1996; Luft & Shields, 2001; Maines & McDaniel, 2000; Sami & Schwatz, 1992). Some 
studies have focused on whether the way in which information is presented minimises the 
occurrence of functional fixation and therefore leads to a more effective decision-making 
process and outcome. In their study, Larkin and Simon (1987) noted the importance of 
data structure in decision-making and suggested that the way information is presented 
could support decision-makers in alleviating these differences. The availability of digital 
presentation formats and their different capabilities provides an opportunity to examine 
whether such formats assist users in overcoming functional fixation caused by the 
different reporting approaches. Hodge et al. (2002; 2004) proposed that appropriate 
digital presentation formats have the potential to minimise functional fixation whereby 
financial information becomes more transparent irrespective of its placement. 
 The development of digital technologies and the increasing use of such 
technologies in corporate reporting have seen various digital formats evolve from a 
scanned version of the traditional print-based document to more sophisticated digitally-
based formats. Table 1 provides a summary of each digital format’s distinguishing 
features and capabilities (Abdolmohammadi, Harris, & Smith, 2002; Wu & Vasarhelyi, 
2004).  
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Table 1 
A comparison of features of PDF, HTML and XBRL. 
 
Features PDF HTML XBRL (XML) 
    
Web Page Creation and 
Appearance 
A file of a scanned version 
of traditional printed 
documents. 
A web page layout (text, 
image, hyperlinks). 
A web-enabled catalogue 
of data that interface with 
capable applications. 
Delivery Method Delivers a file that contains 
pages of scanned or 
converted documents that 
can be viewed on various 
platforms (appearance is 
exactly the same on all 
computers). 
Delivers web pages that can 
be viewed on various web-
browsers (appearance may 
vary from computer to 
computer). 
Specifies the location and 
description of individual 
data items which capable 
applications use to 
download/retrieve data. 
Formatting Uniform formatting because 
it is a picture (image) of 
printed documents. 
Data formatting does not 
allow the meaning of the 
data to be provided. It 
provides meaning to the 
document but not to items in 
the data. 
Resource Description 
Framework (RDF) is used 
as a catalogue which 
provides the meaning of 
each item of data. 
Search Efficiency Allow searches for words in 
the document. 
Allow searches for words in 
web pages 
Allows searches for data 
items and related 
information with higher 
speed and accuracy. 
Link to Other Web Pages  Allows external links to the 
document but no links to 
within the document unless 
accompanied by plug-in 
tools.  
Using HTML link, it 
provides one-way link to 
web pages and locations on 
web pages.  
Provides powerful 
multidirectional links 
between data-items and 
documents. 
Information Processing Does not permit processing 
of data. 
Static processing where the 
data cannot be analysed on 
the spot (there is a need for 
additional queries). 
Dynamic processing of the 
data on the spot. Allows 
data retrieval for analysis 
by capable applications 
such as Excel spreadsheets. 
 
 PDF is a digital format that preserves all formatting in a document, regardless of 
the platform used to read it, and as such it visually replicates the traditional print-based 
form. In its earliest form, PDF format was non-searchable and non-copyable (Dull et al., 
2003). More recently, PDF technology has evolved, enabling interactive hypertext links, 
key word searches and the ability of users to copy and paste to another file, although the 
content is not modifiable (Beattie & Pratt, 2003). 
 As a digital presentation format, HTML is underpinned by a technology 
concerned with the structure of a document whereby the document is broken down into a 
series of elements each with their own HTML tags. Most documents have common 
elements that would include, for example, titles, paragraphs and footnotes. As the 
 8  
primary focus is on document structure and not appearance (as is the case for PDF), the 
user is able to change the appearance of the document without significant tinkering 
(Debreceny & Gray, 2001).  
 XBRL is a technology concerned with the generation of interactive data that 
allows for a variety of functions ranging from reading through to data analysis (Wu & 
Vasarhelyi, 2004). Similar to HTML, XBRL is underpinned by a ‘mark up language’ that 
is used to format and structure data in a document using a series of XBRL recognised 
tags. The tags define and label the document with a set of elements (e.g., titles, 
paragraphs and footnotes) and also provide meaning to items of data and what the data 
item represents. An XBRL document can be accessed and data downloaded with XBRL 
‘friendly’ software such as Microsoft Excel (Debreceny & Gray, 2001; SEC, 2009; 
XBRL, 2004; 2007), with the data presented in the form of rows and columns. The user is 
then able to select, copy and paste the relevant items in order to perform various 
analytical tasks without the need to re-key the data (Wu & Vasarhelyi, 2004). 
 Of specific interest to this study are the differences in the information processing 
capability of each digital format. Although PDF and HTML are capable of searching for 
words that may assist decision-makers in finding specific information items, these digital 
formats do not enable information extraction and integration. As such, the two formats 
require more cognitive effort than XBRL. In contrast, in XBRL, where information is 
often organised by location, data can be directly downloaded to an XBRL-capable 
application such as Microsoft Excel and structured according to the needs of the 
user/decision-maker. This should reduce decision-makers’ cognitive effort as they do not 
have to manually re-key data to perform an analysis. Other related information, such as 
footnotes, may also be extracted along with the primary information item (Hodge et al., 
2004). Arguably, this capability improves the efficiency and effectiveness of information 
identification, extraction and integration. 
 As alternative digital formats enabling a variety of user tasks are becoming more 
widely used, it is important that further understanding be gained of their impact on the 
decision-making process (Maines, 1995). Therefore, and based on the premise that 
presentation formats affect decision-makers’ performance (Larkin & Simon, 1987), the 
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aim of this study is to examine whether digital presentation formats can assist users in 
overcoming functional fixation caused by different reporting approaches.  
 To achieve this aim, the study draws on the previous work of Hodge et al. (2002; 
2004). In their study, Hodge et al. (2004) distinguished between PDF and XBRL on the 
basis of each presentation format’s respective search capabilities. They described XBRL 
as a searchable technology that enabled directed searches and the simultaneous 
presentation of financial statements and related footnote information; other technologies, 
such as PDF, do not have these capabilities. Their study found that at the initial 
information gathering stage of the decision-making process participants who used PDF 
incurred higher levels of functional fixation than participants who used XBRL. This led 
PDF participants to use sub-optimal investment strategies compared to the XBRL 
participants, as the latter group were able to identify and extract a wider range of relevant 
and important information.  
 The Hodge et al. (2002; 2004) study was set in the context of stock option 
compensation with key financial information either recognised within the financial 
statements or disclosed in the notes to the financial statements. MBA students were used 
as surrogates for professional decision-makers and, therefore, the findings may be 
participant specific. Arguably, their research findings may also be context specific as 
stock compensation has been a topical issue recently. Further, their study did not include 
HTML, a widely used digital format, in testing their hypotheses. These factors may limit 
the generalisability of the findings to other settings. This study extends Hodge et al. 
(2002; 2004) by examining the impact of digital formats on functional fixation using 
three forms of digital presentation format: PDF, HTML and XBRL. This study is set in 
the context of accounting for investment property and uses professional users who are 
actively engaged in investment decision-making as research participants. 
 
3. Research framework and hypotheses 
The framework is based on the premise that a presentation format is an important input in 
the decision-making process and therefore may impact upon users’ judgments where 
alternative methods of information disclosure are used.  
 The three digital presentation formats (PDF, HTML and XBRL) are proposed as 
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one of two independent variables. Each digital presentation format has particular 
information processing capabilities which may hinder or enhance user (decision-maker) 
efficiency during the decision-making process and/or the effectiveness of the decision 
outcome. As summarised in the previous section (refer Table 1), PDF allows no 
information processing, HTML allows static information processing and XBRL allows 
dynamic information processing. These differences are illustrated in Table 2 by 
comparing the steps that a decision-maker might follow when using a specific digital 
format in performing financial analyses through the use of a spreadsheet such as used in 
Microsoft Excel (Abdolmohammadi et al., 2002; Debreceny & Gray, 2001; Wu & 
Vasarhelyi, 2004).  
  
Table 2 
Digital reporting formats: The process of information processing for an investment decision. 
Steps PDF HTML XBRL 
    
1 Download financial 
information from the 
internet/website of a firm. 
Download financial 
information from the internet/ 
website of a firm. 
Download financial 
information from the internet/ 
intermediary (such as 
EDGAR). 
2 Financial information is 
viewed through Acrobat 
Reader. 
Financial information is 
viewed through browser such 
as Internet Explorer. 
Financial information is 
viewed through a spreadsheet 
(such as MS Excel spreadsheet 
or other XBRL-capable 
software). 
3 Financial information is 
copied and pasted to MS 
Excel in its original form. 
Financial information is 
copied and pasted in its 
original form to MS Excel 
although presentation may be 
slightly disarranged.  
Financial information is 
loaded to MS Excel in its 
original form.  
4 Financial information is 
manually organised in rows 
and columns of an MS Excel 
spreadsheet before 
performing analyses.  
Financial information may 
need to be manually 
rearranged or adjusted in rows 
and columns of an MS Excel 
spreadsheet before performing 
analysis.  
Financial information is 
automatically placed into a 
format chosen by the decision-
maker (i.e., rows and columns 
in MS Excel) and is then ready 
for analysis. 
 
The reporting method, recognition versus disclosure, is proposed as the second 
independent variable. Using the topical context of disclosure of stock option 
compensation, Hodge et al. (2002; 2004) found that at the initial information gathering 
stage of the decision-making process, participants who used the PDF presentation format 
incurred higher levels of functional fixation than participants who used the XBRL 
presentation format; that is, participants who used XBRL were more likely to recall 
 11  
information irrespective of its form and placement relative to participants who did not use 
the technology. Hodge et al. (2002; 2004) conclude that when analysing financial reports, 
XBRL as a search-facilitating technology, improves the ability of users to acquire 
information over less dynamic technologies such as PDF. This study uses a less topical 
context, accounting for investment property, to minimise the possible impact of greater 
awareness of the accounting issue on the research objectives.  
 The decision-making process is proposed as the dependent variable. Hogarth 
(1980) identified four stages of the decision-making process: information acquisition, 
information evaluation, information weighting and making the decision. Maines and 
McDaniel (2000) and Hodge et al. (2002; 2004) argued that functional fixation may occur 
in each of these four stages. Arguably, each stage of the decision-making process has 
different ways of processing information (Maines & McDaniel, 2000) and therefore the 
four hypotheses underpinning this study are framed around each of the four stages of the 
decision-making process. As the decision-making process is sequential (Hogarth, 1980) it 
is possible that an outcome of a stage would influence the outcomes of succeeding stages. 
To assess the influence of each stage in the analysis we further control for the possible 
influence of the preceding stages. 
(a) Information acquisition 
In the context of this study, information ‘acquisition’ refers to an experienced decision-
maker examining the financial statements and accompanying notes, and being able to 
recall the specific cues relating to the accounting policy (fair value or cost) used to 
account for the investment property (Hodge et al., 2004). The research framework 
suggests that different digital presentation formats influence decision-makers’ ability to 
recall information related to the investment property regardless of where the relevant 
information was placed in the financial report. Therefore, the hypothesis is expressed as 
follows: 
H1: Digital presentation formats impact on the performance of decision-
makers to recall specific cues relating to accounting policy and thus 
identify the accounting valuation model used to account for investment 
property, where alternate placements of information are used. 
 
(b) Information evaluation 
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Information ‘evaluation’ involves the decision-maker assessing the characteristics of the 
information acquired for its potential relevance to the decision-making task (Maines & 
McDaniel, 2000). Having identified and examined the relevant information, the decision-
maker would also recognise visible attributes of that information, such as changes in fair 
value of investment property, which may be relevant to the decision outcome. The 
research framework suggests that different digital presentation formats may influence the 
ability of decision-makers to correctly identify and evaluate the change in the fair value 
of investment property, regardless of where that change is reported. The hypothesis is 
expressed as follows: 
H2: Digital presentation formats impact on the performance of decision-
makers in identifying and evaluating the change in fair value of investment 
property, where alternate placements of information are used. 
 
(c) Information weighting 
Information ‘weighting’ refers to the perceived importance placed by the decision-maker 
on the information item being considered when forming a decision outcome (Maines & 
McDaniel, 2000). Studies have shown that decision-makers assign different relative 
weightings of importance to information items located within specific sections of the 
broad set of financial statements, indicating the existence of functional fixation (Hopkins, 
1996; Hirst & Hopkins, 1998). For example, information items recognised on the face of 
the financial statements were found to have greater impact on users than information 
items disclosed in the notes to the financial statements (Maines & McDaniel, 2000).  
 The research framework therefore suggests that different digital presentation 
formats may influence decision-makers’ assessments of the perceived importance of an 
information item. The hypothesis is expressed as follows: 
H3: Digital presentation formats impact on the perceived weighting by 
decision-makers of information regarding the fair value of investment 
property, where alternate placements of information are used. 
 
(d) Decision outcome 
The decision-making process is sequential where the outcome of each stage influences 
the following stages (Hogarth, 1980). Thus it would be expected that the quality of the 
investment decision would depend on the decision-maker being able to acquire, evaluate 
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and weight the investment property information irrespective of where the information is 
placed and which presentation format is used. Some studies have found that functional 
fixation may occur in the decision stage and its occurrence is independent of what may 
have transpired in the other stages of the decision-making process (Maines & McDaniel, 
2000; McDaniel, Martin, & Maines, 2002). The following hypothesis is developed: 
H4: Digital presentation formats impact on the final investment decision where 
alternate placements of the information are used. 
 
  
4. Research design 
4.1  Participants 
Sixty-two New Zealand accountants in public practice with experience in advising clients 
on investment matters participated in this study. Public accountants were chosen as 
research subjects because they perform a broad range of accounting-related services 
including advising clients on investing strategies and activities (Vera-Munoz, Kinney, & 
Bonner, 2001).  
 The sample of 62 participants was regarded as a sufficient number in order to 
adequately test the hypotheses as previous experimental studies examining presentation 
formats have had similar sample sizes. For example, Hodge (2001) had 49 participants in 
his experimental study examining the effect of HTML and PDF on decision-makers’ 
performance. He argued that the number of participants in his study was sufficient and 
that the substantial costs in getting more participants would not change his findings 
significantly.   
 Table 3 summarises the level of experience of the 62 participants in this study. All 
participants indicated that they had experience in giving advice on investment decisions 
and for most participants this involved substantial experience. 
 
Table 3  
Participants’ level of accounting and investment decision-making experience. 
 
Experience Number of subjects % 
Less than 5 years 15 24 
5 to 10 years 15 24 
11 to 15 years 12 19 
16 – 20 years 6 10 
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4.2 Research instrument 
The research instrument consists of an experimental task and a post-experimental 
questionnaire. The experimental task requires participants to complete an investment-
making decision and is adapted from Hodge et al. (2004). The experiment includes 
fictitious financial statements of two firms: Firm A and Firm B. Each set of financial 
statements comprise a Statement of Financial Performance (Income Statement), a 
Statement of Financial Position (Balance Sheet), and Notes to the Financial Statements. 
The financial statements of the two firms are prepared and presented in accordance with 
the same accounting policies with the exception of the way in which the investment 
property is reported (i.e., in accordance with either the fair value model or the cost 
model).  
 In the experiment, Firm A was designated as the control firm and accounts for the 
investment property by using the fair value method. Under the fair value method, the 
property investment is measured at fair value in the Balance Sheet and the gain on 
revaluation is recognised in the Income Statement. Firm B was designated as the 
treatment firm and accounts for the investment property using either the fair value model 
or the cost model. When Firm B uses the cost method, the investment property is stated at 
cost in the Balance Sheet and the fair value of the investment property is disclosed in the 
Notes to the Financial Statements. An extract of the financial statements of Firm B is 
provided in Appendix A. 
 The experimental material was developed in such a manner that when both firms 
adopt the fair value model, Firm B outperforms Firm A. The return on fixed assets, using 
the fair value method, for Firm A is 14.4% and for Firm B is 16.2%. However, when 
Firm A adopts the fair value model and Firm B adopts the cost model, then Firm A 
outperforms Firm B on the key ratios, where, for example, the return on fixed assets for 
Firm A is 14.4% and for Firm B is 12.7%.  
Of particular interest to this study is whether the participants, who receive Firm 
B’s financial statements when the investment property is accounted for in accordance 
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with the cost model, make appropriate adjustments to Firm B’s reported investment 
property values to recognise the change in fair value and gain on revaluation. 
The financial statements for both firms were then converted into three digital 
presentation formats (PDF, HTML and XBRL) and subsequently uploaded to a web site 
which can then be accessed through a web page. The PDF format provided instant visual 
access to the full set of financial statements and notes to the accounts. The HTML format 
provided hypertext activated links for users to navigate through the hyperlinked 
information.  
The XBRL format provided participants with two command buttons that function 
“like a virtual dashboard allowing [participants] to access, use and report on any 
information accessible in a standardised form” (Willis, 2008, p. 47).2 The ‘standardised 
form’ was the outcome of a process whereby the complete set of financial statements and 
accompanying notes to the accounts were tagged using an XBRL taxonomy to create a 
document that was then searchable and allowed interrogation by an XBRL-enabled 
spreadsheet (Clemmons, 2009; Schnitzer & Pryde, 2006). The first command button 
opened up a pre-loaded XBRL-enabled document within which the user could identify 
and select 'elements' that he/she consider relevant to the task. The second command 
button extracted the selected elements and presented the information (financial and 
associated notes) in an Excel spreadsheet. The spreadsheet was chosen for its similarity to 
the model XBRL financial statements developed by XBRL-New Zealand (XBRL-New 
Zealand Project, 2004)3
Participants were divided into two groups. Participants in the first group, hereafter 
referred to as the ‘Recognition Group’, received a set of financial statements relating to 
Firm A and Firm B that were both prepared using the fair value method in accounting for 
property investments. Participants in the second group, hereafter referred to as the 
‘Disclosure Group’, received the financial statements for Firm A using the fair value 
. Further, professional users are familiar with Excel spreadsheets 
and often use them for performing financial analyses (Beattie & Pratt, 2003). A static 
display of the XBRL format is shown in Appendix B.  
                                                 
2  As the participants were following the instructions in the experiment they did not need to be familiar 
with XBRL. 
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method, the same statements as received by the Recognition Group, and the financial 
statements of Firm B where the investment property was accounted for using the cost 
method. The participants were asked to calculate four ratios: return on assets, return on 
sales, return on fixed assets, and fixed assets turnover. These four ratios were chosen 
because they are influenced by the accounting method used to report the value of the 
investment property in the financial statements. 
 The participants were randomly allocated to a particular digital presentation 
format and asked to complete the research material based on the allotted presentation 
format. A pilot study was conducted before commencing the main experiment to ensure 
that the experiment and post-experiment questionnaire captured the data relevant to 
testing the hypotheses.   
 The participants were given the choice of completing the experimental exercise in 
the researcher’s presence or on their own at a convenient time. Of the 62 participants in 
the current study, 23 participants attempted the research instrument in an in-lab setting 
while 39 participants chose to complete the research instrument in an out-of-lab setting. 
The out-of-lab setting allowed participants with work commitments to participate in the 
experiment. The out-of-lab participants were asked to complete the experiment in one 
sitting, with minimal prolonged breaks, and rely solely on the information in the research 
material provided and not to refer to any other material. A t-test comparing the time taken 
to complete the experiment by the two groups indicates no significant difference between 
the two groups which suggests that the in-lab and out-of-lab participants completed the 
experiment in a similar timeframe4. We also compared the level of familiarity with each 
digital format used between the in-lab and out-of-lab participants and found no 
significant differences between the two groups.5
4.3 Experiment procedures 
 
                                                                                                                                                 
3  We consulted the manager of XBRL New Zealand Project to ensure the process we followed in the 
conversion of the financial statements and notes to the accounts into XBRL, including use of taxonomy 
and the tagging into an XBRL enabled spreadsheet, mirrors a typical XBRL process. 
4  Comparisons between the two groups’ accuracy in extracting information and calculating the ratios 
indicate no significant differences (p=0.288). 
5  Each participant was asked to indicate the level of familiarity with the digital format allocated on a scale 
of 1 (not familiar) to 7 (very familiar). There were no significant differences in level of familiarity 
between in-lab and out-of-lab groups for each digital format. 
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The experiment was conducted in a series of sequential activities. All participants are 
provided with two envelopes. The participants commence the experiment by opening the 
first envelope containing the material on a CD which includes an instruction page, a 
homepage containing general information about the line of business of the two firms, and 
the financial statements of the two firms in the three digital formats. The participants then 
select the link corresponding to their assigned group6
 After reviewing each firm’s financial information, the participants are asked to 
calculate, for each of the two firms, the four specified key ratios. The purpose of 
requiring participants to calculate the ratios is to assess whether they are aware and adjust 
for differences arising from the two accounting models used by the two firms in relation 
to investment properties. The participants are then asked to evaluate the financial 
performance of Firm A and Firm B and decide how much out of a total of $10,000 they 
would invest across both firms.  
 and then view each firm’s 
homepage. On each firm’s homepage, the participants are requested to access the 
information through their assigned digital formats. The information for each firm 
includes the financial statements and notes to the financial statements. 
 When the participants had completed the first experiment exercise, they were 
asked to open the second envelope which contained the post-experiment questionnaire. 
The post-experiment questionnaire included two sections which participants are asked to 
complete without reverting to the experimental material. The first question in section A 
requires the participants to identify the reporting method adopted by each firm (i.e., fair 
value model or cost model). If the participants identify the reporting method correctly this 
indicates that the digital presentation format used in the investment decision task may 
have assisted in increasing their awareness of the accounting method adopted by each 
firm. Further, the participants were asked whether they have evaluated the information on 
investment property in the notes to the financial statements of the two firms.  
4.4 Research variables 
                                                 
6  Group 1 (Recognition Group) participants receive financial statements for both Firm A and Firm B that 
have been prepared using the fair value model. Group 2 (Disclosure Group) participants receive 
financial statements that are prepared using the fair value model for Firm A and the cost model for Firm 
B. 
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The experiment was designed to allow the assessment of the impact of each of the three 
digital formats at each of the four stages of the decision-making process: acquisition, 
evaluation, weighting and decision outcome. The impact of the digital formats on 
information acquisition is assessed by the participants’ ability to correctly recall the 
accounting method for investment property used by Firm A and Firm B. If participants 
correctly identify the accounting method adopted by each firm, it indicates that the digital 
format reduced functional fixation in the information acquisition stage (Hodge et al., 
2004). Therefore, in using such a digital format the percentage of correct method 
identifications by the Disclosure group would be similar to the percentage of correct 
model identifications by the Recognition group. The level of success by participants in 
correctly identifying the accounting methods is used as the measure of the dependent 
variable for assessing the impact of digital formats on information acquisition in 
hypothesis 1. 
 The impact of digital formats on information evaluation is assessed by whether 
the participants have identified and evaluated all information related to investment 
property irrespective of the accounting method used. For Firm A, this information is 
included in the balance sheet (property investment is shown at fair value) and in the 
income statement (gain arising from revaluation). For Firm B, the investment property is 
accounted for at fair value, and at cost for the Disclosure group; that is, the asset is shown 
in the balance sheet at cost value and information regarding the asset’s fair value is 
presented in a note to the financial statements. The participants were asked whether they 
identified the relevance of information pertaining to investment property and their 
responses are used to test hypothesis 2. 
 The impact of digital formats on the information weighting stage is assessed by 
whether the participants have incorporated fair value information in the calculation of the 
four financial ratios for each firm. Using the approach adopted by Hodge et al. (2002; 
2004) the differences in the sum totals of the ratios calculated for Firm A and Firm B by 
participants in the Recognition group and the sum totals of the ratios calculated for Firm 
A and Firm B by participants in the Disclosure group are compared. If the Recognition 
group and the Disclosure group, using the same digital presentation formats, gave the 
same weighting to fair value information of investment properties, the sum totals of the 
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ratios calculated by each group would be similar and there would be no significant 
difference between them. However, the greater the difference between the sum totals of 
the two groups, the stronger the indication that a higher proportion of participants in the 
Disclosure group gave less weighting to the fair value information reported in the notes 
than the participants in the Recognition group. This argument is based on the assumption 
that participants would reach the same results if they were provided with the same 
information. Since the only manipulated information in the experiment is the accounting 
method for investment properties, any difference in results is likely to be caused by 
participants with the manipulated information failing to give appropriate weight to the 
information item related to the investment property. 
 Similar to Hodge et al. (2002; 2004), the decision outcome is assessed by the 
participants’ percentage of investment in Firm B. If the participants in the Disclosure 
group adjusted for the difference in the accounting methods and placed the two firms at 
par, their investment decisions should favour Firm B and therefore the percentage of 
investment in Firm B would be higher than the percentage of investment in Firm A.7
 
  
However, if this group does not adjust for differences in accounting models their 
investment is likely to favour Firm A.  
5. Results 
5.1 Acquisition 
Hypothesis 1 proposes that the form of digital format does impact on decision-makers’ 
ability to recall specific cues relating to accounting policy and, specifically, the 
accounting method used in accounting for investment property. Information acquisition 
was tested by assessing whether participants correctly recalled the accounting model 
adopted by Firm A and Firm B. Table 4 presents the descriptive statistics for information 
acquisition in Panel A and the results of the multinomial logistic regression, with the 
dichotomous variable information acquisition as the dependent variable, and digital 
format and group (Recognition or Disclosure) as the independent variables, reported in 
                                                 
7  The participants may also place both firms at par using the cost model but because cost information was 
not provided for Firm A, the participants were not able to assess whether both firms were using the cost 
model. The cost of the investment property is intentionally not provided to direct participants who 
choose to compare the two firms to use fair value information.   
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Panel B. The logistic regression analysis tests the likelihood of significant difference in 
information acquisition between the digital formats and groups, which allows the 
explanation of a discrete outcome (information weighing) from a set of independent 
variables, which may be continuous, discrete, dichotomous, or a mixture. The analysis 
can be used to ascertain which variables predict an outcome and how these variables 
affect an outcome (Tabachnick & Fidell, 2007). 
 
Table 4 
Effect of digital formats and recognition versus disclosure on decision-makers’ information acquisition. 
 





Identify Accounting Model Used 





36.4  7 
30.0  
64 
  7 70 
 Total  7 33.3  14 68 





50.0  5 
30.0  
50 
  7 
 
70 
Total  8 40.0  12 60 
      
XBRL Recognition 
Disclosure 
  6 
  
60.0 




  6 
 
54 
Total  11 52.4  10 47 











Panel B: Multinomial logistic regression 
Dependent variable: whether participants acquired information 
Effect of categorical variables  X² Df Sig. 
Format  1.751 2 0.417 
Recognition Group versus Disclosure Group  1.202 1 0.273 
Format x Recognition versus disclosure  0.180 2 0.914 
 
 The results indicate that more participants in the Recognition group correctly 
identified the accounting model adopted by Firm A and Firm B (48%; Disclosure group, 
35%). However, the difference between the two groups is not significant (p=0.273). 
Participants who were presented with the XBRL format had a higher success rate in 
correctly identifying the accounting model adopted by both firms (52%), compared to 
participants who were presented with either the PDF format (40%) or HTML format 
(33%). However, the differences between the three formats in the ability of participants to 
correctly identify the accounting model used (i.e., information acquisition) are not 
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significant (p=0.417). Further, the interaction between the digital formats and the 
alternative placements of information in the ability of participants to correctly recall 
specific cues, is not significant (p=0.914). These results indicate that the use of one form 
of digital format over another has little impact on the performance of users in identifying 
specific cues and, therefore, hypothesis 1 is not supported. 
5.2 Evaluation 
Hypothesis 2 proposes that digital formats impact on the performance of users when they 
are assessing specific informational cues for their relevance to the decision-making 
process. Information evaluation was tested through a question in the post-experiment 
questionnaire that required participants to state ‘yes’ or ‘no’ as to whether or not they 
identified and evaluated the relevance of information related to the investment property. 
Table 5 presents the results of the effect of different digital formats on the performance of 
the two groups in evaluating relevant information to the decision-making task. The table 
is divided into two panels: Panel A presents the descriptive statistics of information 
evaluation and Panel B provides the results of the multinomial logistic regression, with 
the dichotomous variable (evaluation) as the dependent variable, and digital format and 
recognition versus disclosure as the independent variables. This analysis tests for the 
likelihood of significant differences in the performance of users in evaluating information 
when using different digital formats and under different reporting policies.  
 
Table 5 
The effect of digital formats and recognition versus disclosure on users’ evaluation of information. 
 





Evaluate information related to investment property 
Yes Percent No Percent 
PDF Recognition 
Disclosure 





 8 80 
 Total 6 28 15 71 
      
HTML Recognition 
Disclosure 








Total 11 55  9 45 
      
XBRL Recognition 
Disclosure 








Total 14 67  7 33 
      
Total Recognition 18 58 13 42 
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Disclosure 13 42 18 58 
Panel B:  Multinomial logistic regression. 
Dependent variable: whether participants evaluated information 
Effect of categorical variables X² Df. Sig. 
Format 7.053 2 0.029 
Recognition Group versus Disclosure Group 2.110 1 0.146 
Format x Recognition versus disclosure 0.533 2 0.766 
 
 Table 5 indicates that 58% of the participants in the Recognition group and 42% 
of the participants in the Disclosure group accessed and evaluated the information related 
to investment property. The results indicate that irrespective of which format the 
participants were pre-allocated, the proportion of participants in the Disclosure group that 
evaluated the information is less than the proportion of participants in the Recognition 
group. Statistically, however, the difference between the two groups is not significant 
(p=0.146). Overall, most subjects’ responses to the evaluation stage are consistent with 
their responses to the acquisition stage where, if they identified the accounting model in 
the acquisition stage, they are also likely to have evaluated the information in the 
evaluation stage. 
 A higher proportion of participants using the XBRL format evaluated the 
information related to investment property (67%) compared to participants who were 
presented with either the PDF format (29%) or HTML format (55%). The p value of 
0.029 indicates that there are significant differences between the different digital formats 
when users evaluate information. This suggests that the use of XBRL as a presentation 
format is more likely to lead participants to evaluate a more extensive array of 
information than the use of PDF or HTML presentation format. However, the impact of 
information placement (i.e., recognition vs disclosure) is not significant and the 
interaction between digital formats and information placement is also not significant. 
Adding the acquisition stage as a control variable to the model does not change the 
overall results of the model and the acquisition stage was marginally significant (p=0.10). 
These results suggest that although XBRL format may have an overall impact on the 
evaluation of information, the digital formats used here are less likely to have an impact 
on the performance of users in evaluating information that is either recognised within the 
financial statements or disclosed in the notes to the accounts. Therefore, hypothesis 2 is 
not supported. 
 23  
5.3 Weighting 
Information weighting was tested by assessing participants’ decisions to include or 
exclude the information item related to investment property in their analysis. If the 
participants weighted the information as very important, then they would include the 
related information in their analysis or, alternatively if not considered important, their 
analysis would exclude the information. Weighting was measured by the difference of the 
sum totals of the calculated ratios for Firm A and Firm B for the Recognition group and 
the sum totals of the calculated ratios for Firm A and Firm B for the Disclosure group. 
 Table 6 presents the results of the effect of digital formats on information 
weighting and shows that the Recognition group had a mean sum total of 10.082, whereas 
the Disclosure group had a mean sum total of 9.506. This difference indicates that 
participants in the Disclosure group did not provide the same level of weighting to 
information that was located outside of the financial statements compared to information 
located within the financial statements. Statistically, however, the difference between the 
groups of 0.577 is not significant (p=0.666). Interestingly, although some respondents did 
consider the information in the evaluation stage, they did not incorporate such 
information in the weighting stage which suggests some form of functional fixation. 
 
Table 6 
The effect of digital formats and recognition versus disclosure on decision-makers’ weighting. 
  
Panel A: Descriptive statistics of information weighting. 






































  5.471 












Panel B:  Analysis of covariance. 
Dependent variable: Weighting measured by the sum differences in ratios for Firm A and B. 
Source of variance (ordinal independent Df F Sig. 
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variables) 
Format 2 2.051 0.138 
Recognition Group versus Disclosure Group 1 0.189 0.666 
Format x Recognition versus disclosure 2 0.554 0.578 
 
Panel B of Table 6 presents the results of the analysis of covariance. The analysis 
of covariance, an extension of analysis of variance, is commonly used to test the effects 
of independent variables and their interactions on the independent variable (Tabachnick 
& Fidell, 2007). The table shows that the effect of digital formats on the performance of 
participants who were weighting relevant information is not significant (p=0.138), and 
the placement of information and its interaction with digital formats is also not significant 
(p=0.578). Adding the acquisition and evaluation stages as control variables to the model 
did not change the results as the information weighting stage remains not significant. 
These results indicate that digital formats do not impact on weighting of information 
where the information is located on the face of the financial statements or notes. 
Therefore, hypothesis 3 is not supported. 
5.4 Decision outcome  
When Firm A and Firm B adopt the same accounting policy for property investment, the 
financial ratios indicate that Firm B performed better than Firm A. The decision outcome 
was tested by assessing the percentage of a notional $10,000 investment fund the 
participants invested in Firm B. Table 7 presents the results on the effect of digital 
formats on decision outcome. The table shows that the mean investment in Firm B by 
participants in the Recognition group is 61%. Participants in the Disclosure group have a 
mean investment in Firm B of 40%. The mean difference between the two groups 
suggests that the participants in the Disclosure group did not incorporate the additional 
information relating to investment property that was disclosed in the notes to the accounts 
into their investment decision-making decision. This difference between the two groups 
is significant (p=0.001) which suggests that participants in the Disclosure group may 
have experienced functional fixation where they have not adjusted for differences in 
accounting policies between the two firms. It is interesting to note that some respondents, 
who calculated the ratios incorporating fair values for both firms in the evaluation stage,  
have not incorporated this information in the decision stage. This suggests that these 
respondents were aware of the additional information in the notes, and adjusted their 
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calculations of ratios to reflect such information, but they still experienced some form of 
functional fixation in the decision stage. 
 
Table 7 
The effect of digital formats on decision-makers’ decisions. 
  
Panel A: Descriptive statistics. 
Format Group Number of subjects Decision Mean 
(% of funds 




















































Panel B: Analysis of covariance. 
Dependent variable: level of investment in Firm B 
Source of variance (ordinal independent 
variables) 
Df F Sig. 
Format 2 0.718 0.492 
Recognition Group versus Disclosure Group 1 12.725 0.001 
Format x Recognition versus disclosure 2 0.733 0.485 
 
 Table 7 shows that participants in the Disclosure group who were presented with 
financial statements in the PDF format invested 36% of their funds in Firm B, whereas 
participants who received HTML and XBRL formats invested 37% and 47% of their 
funds, respectively. Although this indicates that the XBRL participants invested more 
funds in Firm B compared to PDF and HTML participants, the analysis of covariance in 
Panel B indicates that these differences are not significant (p=0.492). The results also 
indicate that the interaction between digital formats and accounting models on decision 
outcome is not significant (p=0.485). The analysis of covariance indicates that 
participants experienced functional fixation when making investment decisions in the two 
firms as a result of adopting different accounting policies, but digital formats have not 
reduced the functional fixation. Adding the acquisition, evaluation and weighting stages 
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as control variables in the model have not changed the results where this variable remains 
not significant. Therefore, hypothesis 4 is not supported. 
 
6. Summary and conclusion 
This study examined the impact of the use of digital formats in the presentation of 
financial information on the four stages of decision-making in the context of two different 
accounting models to report investment property in financial statements.  
 The results indicate that the use of different models (i.e., fair value model and cost 
model) did not impact on the acquisition, evaluation and weighting of information 
relating to investment property. These results are consistent with other studies that 
examined the phenomenon of functional fixation in different settings, such as Maines and 
McDaniel (2000) who found that the placement of information either in the Statement of 
Comprehensive Income or Statement of Stockholders’ Equity did not affect the 
information acquisition stage.  
 The results in this study are not consistent with other studies that established the 
presence of functional fixation in ‘recognition versus disclosure’ situations (e.g., Hirst & 
Hopkins, 1998; Hodge et al., 2002; 2004; Hopkins, 1996; Luft & Shields, 2001). One 
possible reason for the inconsistency with prior studies is that this study used professional 
users while other studies, such as Hodge et al. (2004), used students as research subjects.  
 This study found that functional fixation exists in the decision outcome stage 
when the information is either recognised within the financial statements (fair value 
model of accounting) or disclosed in the notes to the financial statements (cost model of 
accounting). However, digital presentation formats have not assisted professionals in 
overcoming this functional fixation. This suggests that current technology does not have 
the tools to assist users in realising differences in accounting policies and making 
adjustments when conducting comparisons between firms that adopt alternative 
accounting policies.  
 The findings of this study are subject to a common limitation in experimental 
research designs – the sample size. Other similar experimental studies have used a small 
number of participants (Dull et al., 2003, p. 60; Hodge, 2001, p. 57; Hodge et al., 2002, 
2004, p. 96). The two experimental settings, in-lab and out-of lab, is another limitation. 
 27  
The out-of-lab subjects have not completed the experiment in a controlled setting and 
therefore there is some risk that some subjects may not have followed the instructions. 
The study has focused on the presentation features of digital formats. The 
experimental design incorporated some of the benefits of XBRL, such as increasing the 
speed of handling financial information and reducing errors in keying data. However, 
other benefits, such as the ability to compare more efficiently a large number of data for 
different organisations, have not been incorporated in this study.   
As technology develops over time, it may incorporate tools such as sign-posts that 
flag to users the accounting policy used when there are alternative policies. Future 
technology may incorporate tools that adjust financial reports in accordance with policies 
chosen by users rather than preparers of such reports. These tools would allow the 
customisation of reports as desired by users.  
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Appendix A. An extract of the financial statements of Firm B. 
 
FINANCIAL STATEMENTS OF FIRM B (fair value) 
 
STATEMENT OF FINANCIAL PERFORMANCE 




Sales 955,629 1,194,535 











Interest and other 





Other income - 35,899 
Net income before tax 82,348 64,052 
Income tax expense  13,300 
Net income (Loss) 
16,559 
69,048 47,493 
                           
 STATEMENT OF FINANCIAL POSITION 




Fixed Assets:   
    Property, plant and 
          equipment (net) 
280,900 314,123 
    Investment 151,000 131,000 




Current Assets:   
    Inventories 209,004 225,490 
    Accounts receivables 44,397 31,964 
    Cash and cash equivalent 8,344 46,670 
Less: Current Liabilities   
    Accounts payable 189,889 160,905 
    Notes payable  125,256 193,091 
    Other current liabilities 23,466 
Total Net Assets 
62,440 
432,628 449,817 
Shareholders’ Equity   
    Common stock 334,630 334,630 
    Retained Earnings (Loss) 39,048 (23,563) 
Long Term Liabilities   
    Long term debt 58,950 
Total Shareholders’ Equity 




The note regarding Investments 
 
The firm’s investments consist of investment property, 
specifically land. In accordance with IAS 40, investments 
property can be accounted for using the fair value method or 
the cost method. The firm adopted the fair value method 
where the investment property is shown at fair value, and 
the increase in value of $20,000 is shown as other Income in 
the income statement. 
 
 
FINANCIAL STATEMENTS OF FIRM B (cost) 
 
STATEMENT OF FINANCIAL PERFORMANCE 




Sales 955,629 1,194,535 











Interest and other 





Other income - 15,899 
Net income before tax 62,348 64052 
Income tax expense  13,300 




STATEMENT OF FINANCIAL POSITION 




Fixed Assets:   
    Property, plant and  
          equipment (net) 
280,900 314,123 
    Investment 131,000 131,000 




Current Assets:   
    Inventories 209,004 225,490 
    Accounts receivables 44,397 31,964 
    Cash and cash equivalent 8,344 46,670 
Less: Current Liabilities   
    Accounts payable 189,889 160,905 
    Notes payable  125,256 193,091 
    Other current liabilities 23,466 
Total Net Assets 
62,440 
412,628 449,817 
Shareholders’ Equity   
    Common stock 334,630 334,630 
    Retained Earnings (Loss) 19,048 (23,563) 
Long Term Liabilities   
    Long term debt 58,950 
Total Shareholders’ Equity 




The note regarding Investments 
 
The firm’s investments consist of investment property, 
specifically land. In accordance with IAS 40, investments 
property can be accounted for using the fair value method or 
the cost method. The firm adopted the cost method, in 
which the firm disclose, but does not recognise the increase 
value of the investment property in the financial statements. 
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Step 1: Review 
and select 
relevant data for 
downloading. 
 
Step 2: Request 
data selected in 
step 1 including 
footnotes. 
 
Financial 
information  
